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DRAMCDynamic Random Access Memory) il(Cell) u 0 Vl ?H ?r^r 

^J^S., *\#tt<$ "1" HMEKData)* iL-fr*m ^"71 "l" c-ljolEi 

7> ^"7] 2)^^Q^r *#A]jq AJ-71 X-l^-^6)l Tfl^H 

"1" ^olEi7> ^ol^(Writing)^S^, e}2=(Read)Al ^ ^ofl 
<>1 7flsflAlE^ -g-^ ^7\m ^ $X^L 3^314=) (Refresh) A}oj^.( C ycle)* *±7)} 7} 

£ 2g 
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^ n(DR AM) ^ ^{Method for forming a DRAM, cell} 

5. la ifl*| S. le-fe- #efl 7l#*fl 4^ DRAM € ^ tb 

£ 2a 5. 2g^r £X\ o]l el] DRAM € ^ i^-g- S.Altr 

E 3^- ^ ^1 <^H 4# DRAM 4^: E^ltr 

11,41 : tiVE*ll 71 13 : i^ej^ 

15 : MOS m.®x)*itf 17 : TlMm^R- 

19,49 : 4i3f 21,51 : i^ol^ 

23,53 : *1] 1 25 : 

27,61 : aJ^^R- 29,63 : -fi-^^" 

31,65 : l-eflole^i^- 33,67 : 1 2 f^J £<&*t 

35,69 : wjsefo] 43 : n + 

44 : i^el ^ 45 : ^ °] € MOS S<$*1^ 

47 : *l] 1 Tflole^q- 55 : ^^-g- Mi 
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57 : 59 : 4 2 TlHS ^ 

60 : ^1 MOS e^^I^b] 

<ie> M}-tg o_ DRAM(Dynamic Random Access Memory) Cell) ^tr ^-^-5. 

, ti>H^] 7l^r ^ofl n + pfl#^ ^^^-8- ^^1 ^"71 n + *fl-§-^ 

-t- sr>^ ^r^^ MOSCMetal Oxide Semiconductor) e^l^l- ^^s> 

^ ±x} i^j^st- ^ ^ A <M1 ?1 ^ DRAM H ^ y J-^ °fl ^tb 7 >14. 

<17> £ la vfl*l £ lefe ^Hfl 7l^ofl icfs DRAM H ^ y 0 v ^# -£*ltr ^S^l^r. 

<is> £ la!- tis^, 3^*Hr ^7}£-e^(l3)°l ^-£^1 71^(11) 

ofl 7\}o)^^(i7)o) ^w]^ MOS — -^1 — ( 15 ) "S - °H, ^-7] Tflole^^- 

(17)£- n ^ofl S>£L D>^=i(Hard mask)* (19)^: ^^JI, ZL ^ofl ^<gn| ^3flo] 
^(Spacer) (21)1- T^lth}. 

<19> £ lb* %^*>^ , ^-71 tHo1e^^( 17 )^- ^o\] i ^<£nV(23)-g- 

<20> ^^-§" 4i3f A>-g-*l A>^1^Z^ ^ ^-71 1 

^-(23), 7flolE^^-(i7)^ ^jolE ^ ti_V£^] 71^(11)^- ^zJ-*H S 31*1 (25)1- 

w. 
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<2i> £ 1 C # %^\^. , #7] M 31*1 (25)« 2.^ ^lM (Liner) 

#* ^tH}. 

<22> =L^SL, s&7] A 1 ^^^(23)* ±\A U-^l^S. *>^r 7l7fl 

1H ^«fl ^71 e^-ojui t};§^ ^e)s*o. aiz^H ^71 J= g*] (25) ^^^J. 
(27)* ^^W. 

< 23 > $i Id* #S*>^, ^>7l 7-^^(27)* a^-tb -H-^^(29)3f ^ 

<24> ZLS]J1, #5flolE( Plate )^^-g- P}i3f ^>-g-^- A>^1^Z^ ^ ^>7l 

^^S^|- #3l°m^(31)# ^ ^ Jl , ^7] -^-^5|(29)1- 

<25> £ lei- #2:^, ^7l #eflolE^^( 31) ^ ^ 2 ^^^"(33) 

<26> ZL^JI, wlE^o](Bit line) ^^-g- ^^S* ^> -§-?}- A>^l^z]- ^o_3. #7l 2 

#?> ^^(33), *fl 1 >£<£n(23) ^ 7flolE^^-(17)^ ^ojE ^z^}^ 

<28> zL^uj- ^sfl<^ DRAM ifi n^\^}B]9] i*}^ ^ # 

^- ^ <^&| ^5L£] ^ ^^-S. <>l*fl m) ^ol^( W riting)€ Hi o] E-Data) 7} *}l}o] ^ 
^ofl oj-Bl- ^}^)7] nfl^-ofl (Refresh) ^§>s]ji cfl-g-^^) ?H^^1^1- 

^l^*(lo> *>*r -S^l^l 9X9XA. 
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<29> ^ 7] cq ^*}7) $n °V#*V y^SLS. #51*11 7l* vJH n + *fl 

#71 #51*11 7]^ #z^H #71 n + nfl##^ i,#Al7l^ 
-g- ^ ^^^--g- ^h«1- iflofl ^-71 n + <83 °- 

S <5^ MOS S^l^Eil- ^^^S.^, ¥^ ^^Ml W 3*}^ ^ SH 7-1 

##^ofl *1#^ "l" cflolEil- Bl<=(Read)l5Hr DRAM € ^ tt o v ^ ^l^Hrdl =L ^ 
<30> ol^-S] -s-*^ ^«V7l ^£r, 

<31> Jl-fe-S.^ 2 51#^g ofls-^ol ^«1^ *fl 1 ,£^1^51 #JE*fl 4 1 Tllo] E 

#3^-1: 7]\zm 7$ 1 TflolM^^- 5L^2\ ±SL^/^9\ o] MOS 

*g#*Hr #7ll<4, 

<32> a o V 7 ] ^ ! TflolE^q-^- ^igofl ^ ! ^<£nV-g- ^^.jt., 5g ^-g). ^ 

#31 *h 

<33> *1#*1^- ^ D}A af A}-g-t!: *l-#^4 #71 ^1 1 1 

TflolM X]-^ * #5^1 7 1^ ^Z^H 7l#^-§- *§^}S\, #71 nfl§^ 

3f ^eflo] i^#Al7l^ #31^, 

<34> <g A>^. ^ OJg. ^7} SJjjL Jf^^ #51*fl 7l^Hfil 7l#^-g- lfl 

°fl #51-^ ^#^171^ #31^, 
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<35> #7) iff4 ^eflol <g<* A>o]^ A>2}-^ S^^l *H 2 7lH^.3l^"8r ^ 

MOS J=iffl*l^E-1# ^*>£], hz.^ ^-71 ^Vsl-^-* *fl7i*H *fl 2 711 °1M 

#S}-^ «g^*Kr 

<36> ^-71 *]##^"§- *H 2 TflolE ^ ifl^ofl X-l^^-i; ^Tfl^, 

<37> s£ 7 \ ^J-^-g- S.^ ^^l 1T^4 i^f^ ^^^>Sl, 3. 

*ll^Hr #7^, 

<38> #eflo]E^^-g- n|-i=l* Aj-g-^V A>^1^Z^ ^§ <$7] £*i^-g- #31 

<39> ^-71 §eflo]E^^ i^-^ ^^ofl ^1 2 ^i^^-i- ^ ^ S> JL , ^^5}- *>TT # 

<40> tilEej-o] P>iaL* A>^lXjZ^ ^ #7l *ll 2 #?i ^i<£^-, 1 

DRAM € M w o v ^# afl^Kr 34, 

<42> Aj- 7 ] *fll-## O]^ ^Oj ^ g:^ ofl^^Al -^-fr AV-g-^H *§^Rr ^ ^ 

<43> _a «V^o| ^elfe W_K£*fl 7^ xflofl n + *m^-ir ^^*}JL, ^7] «V£^1 7)^ ^ 

^71 n + *fl-§-§^ ir.#Al 71 TRV^-g- , Aj-7] T^^-g- 

^* ^>7l n + °fl#§^ ^ MOS J=L€*liEi» *g>^-2- 
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S.^, "1" tHlo|E^ ^.-B-^ , ^7\ ^^-2,2] MOS J=€*l^ 

z\7} 7fl#*lH ^^gr (Turn-on) #7] "l" $\o]&\ 7 \ ^7} x\%?m<*\] H-frs}^ ^91 

71)^*] q^Qo] ^S\7] nfl^-6fl #7] T^^H^l ^7} "1" Cfl^l^7} 

ol^jLjiL ¥^ #fHl *l*r3 ^ $°1 3^ ^*S*r7l ^tb ^o]cf. 

<44> o]^, h^^- %v s ^ .a #4*1 ^S}^ cf^-^r £4. 

<45> £ 2a tfl*l £ 2g^r £ ^^^1 *H e4H 4= DRAM H ^ «o Vl 3# £*ltr 

o]jl, S. *\}o\) DRAM H-g- £A]tr sjSHojcf. 

<46> £ 2a» P^^l ^-5^1 7] ^-(41)^] JL^i n ^ °l£r# o]^- ^oi 

^<g*M n+ nfll-^(43)^- ojofl, #71 n + °fl*^(43)* 

(Epitaxy) ^-Ir A]-^}o^ ^cf. 
<47> .£ 2b# %^*f , #7] ^7>^-^ <^^s] aV^^l 7l#(4lHl STKShal low Trench 

Isolation) *!*8sW ^*Rr dii7>>^-e)BV(44)# 

<48> ZLS)JL, #7] #^^«^^1 W>J£*U 7l ^-(41)^1 ^ 1 7fl o] E ^^-(47) ^ i^i/^efl 

ol c^^o] ^H]^ pflo] ^ MOS ^ ^^l^Ei(45)# *§^tf. °H, ^"71 1 
71101^^^.(47)0. ^o,! p|> iaL ^(49)^. ^uls->jl, ZL #«H1 

iJ*fl °H (51)1- ^lW. 

<49> £ 2c!- %^*>^, ^"71 ^11 1 Tllol E^^-( 47 )^. ^igofl ^ 1 ^ ^o^o| 

(53)* ^*rJL, ^ ^Zftrtf. 
<50> H^Jl, tRV^ ^gj-g- v}^3.% ^V-g-tr ^r^4 #7l *ll 1 ^ 

^(53), *ll 1 711 olH ^ £51*11 7l^(41)-i: #7l n+ °fll-^(43)32f nfl-y 
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€ MOS S€^l^(45)^ ELz]}9l ^^-8- 2^#*1 ^ ^^^-g- ^^*(55)^- 

<5i> S. 2d« #2:^, #7l T^^-g- ^-§-(55)* l^(Tilt) o]^ 

^r°J *>-g-*H -g-^(B) BF 2 ^ 2^ ^th}. 

<52> ZLEjjl, ^ #3}- ^ -8-71 *H?-->M a>£^l 71^(41)^1^) ^^-g- 

#(55) tfl^oll #SW57)# *g^th}. 

<53> £ 2e» #2^, ^7l ^5KM57)# 3LHt$± ^^\) 1 ^u) ^5l^ 

* ^^W. #?1 *fl 1 cf^^ ^el^# cHAiofl 

<54> ZL£lZL, -8-71 *f| 1 ^t^^(53)^r ^1^ ^ Bj- O.S ^ 5^ 3 7^1 «J- 

^ofl ^*fl #71 *fl l eHM cf^^ *J&|^§-a- ^^4. 

<55> o^, -8- 7 l ^^-g- ^^^(55) ^^o| H-Ei #7] -g MOS S ^^(45) 

21 ^ell<?l ^JfJf o^l ^71 1 sl-om 4^ ^^^f^^: ofl *H (Etch-back) 

°3 7)1 2 7)1 °1 i= ^(59)* ^^W. 

<56> ZL^JL, #7l #2|-ST-(57)^- *fl 2 711 OIH 

<57> C^H, ^1-71 n + nfl##(43), ^11 2 TflolE ^ ^O] ^ M0S ^ (45) ^ 

= ell^] ^^o.^ MOS 3=^*1^(60)1- 

<58> £ 2 f» #2:^, #71 *ll 2 TIMS *1^(59)# *ll 2 BH^-i 4^ 
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<59> ZL&lJl, #7l *|| 1 ^^^-(55)# w^l^o.s 7]tH 

3*fl #7l Tfl 2 BWM cf^^ ^s^g. -^^H *1#*R"g- 3.^^.(55)4 
*fl 2 7fl°l£ 3^(59) ^^Hl ^#€^"(61)* *8#^4. 

<eo> o^, # 7 1 7^^^-(61)# #t£o\] ^-^^-(63)4 ^3 ^3^-8: ^*>3 

<61> =L^JL, #^o]E^^-g. P>^3L« A>-g-*V Aj-^Z}- ^0_S #7l 

* €eflolE^^-( 65 )^- tg^^jL, # 7 ] -8-^1^(63)* ^^V4. 

<62> je. 2g# , #71 #eflol e^^-( 65 )^- x^-tb *fl 2 f^?> €^^(67) 

<63> zlsJjI, til es}- o) ^^-§- v}^3.m- *>3H4 ^G-S- #7l ^1 2 #?1 *i<3 

«K67), *fl 1 f^?> ^<3^(53) ^ ^1 1 7flolE^^-(47)^ TflojE ^<g^ # 
7] v\]o} ^ MOS M^^l^Ei (45)^1 ^^.^ °m^r ^#^71^ wl^eKl-B- ^i*^ 

<64> o]c>| , #7] ^ eel-^l-g- ^l^g- i^-tb wlS^l- ^1(69)1- «§#th=K 

< 65 > #<g^ ^ ^^ >1?! 4^4 ^.4. 

<66> £ 3-g- #2^, ^7-1 7-l#^ofl "1" no)B\$] BM^Rt ^ -°- , # 7 ] ^ ^ 

MOS S ^^1^(45)71- ^^Jl, #71 WlHe}o!( 69 )0_i=JfE-l "1" cflolEl7l- #71 
^•(61)<^1 7l#^Cf. 
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<67> o]nfl f s£ 7 ] MOS M^^l^El(60)H li^riM S?) MOS S^fl^li 

3(60)3 ^31SH VCore7> #7] ^^^-(61)^ *#^>H 3<H 

"l" 3Mb17> 3-°l^€3-. 

<68> ZL^Jl, ^-71 ^^^-(61)^1 "1" 3H3* M_$-f>}±= % + , ^7} ufl o] ^ 

MOS M 31*1^3(45)7} €.2.H(Turn-off)33-, #7l MOS M 31*1 ^3 (60)3 TlM 

S^^-ofl JL#<&°) 3°1 ^"71 ^^2: MOS S^liB)(60)^ 

-S-71 VCore7> ^71 ^^^-(61)^1 ^7>^rf. 

<69> o^, ^ ^=9-^(61)^1 ^^MS "1" tiHEll- B^Kr #7} ^ € 

MOS e^^^(45)7> ^£3°!, -*7l o]( 69 )^- ^ ^-7] ^^=-(61)^ 

"1" no]B\7\ € 3^3- M"7>7fl ^nf. 

<?o> nel Ji, "0" e}o]E gc^ 3s.sRr #efl3- ^sKa °H , # 7 1 

MOS M 31*1^3 (60) 3 TlHS.*!^ 3.^ (Low) -fr^KBS ^7} 

2 MOS S. 31 *1 — 3 (60)tt €5.55)6] DRAM -H ^*1 $Hr3-. 
[^3 2L3-] 

<7i> ^ DRAM € ^ ®S.*H 7]^ tfl<H] n+ nfl-l-f^i- ^^*>jl, #7l «> 

£^1 7]&* +\^n<^ s&7) n + nfl-§-** ^#X|7l^ *g^*V ^, ^> 

71 7i^^-g- ^aj-J. vflofl ^"71 n+ <3^°.S SRr MOS S31*l 

^3* <8^#o.5L*|, "1" cl)olE^» iL-R-*}^ ^7) 

3 MOS ^®X)^&\7\ 7\}^n*} €^r3^ "1" cflolEj7> <#7] 7]^^o\) 

?f|#*fH 3Y^°1 ^371 ^o\] #71 7i^^-ofl 7H#^ ^"71 "1" HH3 
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^ ^ <&jl s]5ell4l *H#(Cycle)-g- ^Tfl 7}^ ^ <&o] ±z}°\ jl^s}- ^ 
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1] 

#5^-8: 7fl7fl^: 1 XMSSR- * 2 S^^l Ji^i/iELefl^l <^^o] ^ti]^ MOS 

H^^^Eil- ^#*Rr t£7\]Q, 

*1#3H- ^ ^!#4 ^£.3. #7l l ^g^, 1 

TflojE ^ tiV£^l ^^R-fr *§#*V3, #7l nfl-H-^ 

4 =5fl^l ^T^, 

#71 E-SflSl ^ 5.^#<>)1 *H 2 TllolH^q-^- 1§ 

#«H T*]^ MOS S^^l^Bl* ^#*>S), ^#^1 #71 #2}-^-# *l]7l3H *fl 2 7flo]E 
#2}-^ *g-$*Kr ^7^1^, 

#71 7i#^-g- ^^1-4 ^ 2 TflolE #.=z. ^tfofl 7i#^q-# ^#*Kr ^T^lSq-, 

#71 7i#^# if-tV -B-^^ 51*1^-8: <8#5>5l, #71 ^#^i^-§- 

#ello]H^^-g. A>-g-t!: ^-^^S #71 JE^f^ ^^}^ 

olE^^ ^^JL, #71 -R-^^M- #*HHr 
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DRAM € ^ 
[^T 1 ^ 2] 

#7] ^ HL^r <M«M Af-g-^rH ^^-S 

<5>tt DRAM € ^ 



19-15 



1020020042087 



<a*>: 2003/1/16 



IS. la] 



.J 



13- 



is^i 











m 










-19 
-17 



-11 



IS lb] 




[£ lc] 




[S Id] 



31^SSSSSSSS^ 
29 *-* 




19-16 



1020020042087 



#^ 2003/1/16 





19-17 



1020020042087 



&3 <g*}: 2003/1/16 



IS. 2d] 




19-18 



1020020042087 



[51 3] 



-¥L 



60 



pi 1 



VCore 



BL 



^ ^^>: 2003/1/16 



19-19 



